Introduction
Immediately after birth, the newborn is able to react to cold stress by an increase in thermogenesis measured via his uptake of oxygen ( = Ü2-consumption, VO?) [5] . This reaction essentially results from the activation of non-shivering thermogenesis (NST). The brown adipose tissue (BAT) is supposed to be the site of NST. In the newborn, the thermoregulatory system reacts in a much more sensitive way than in the adult, and it is a sensitive indicator of any disturbances of energy metabolism. This paper has been written in an attempt to study, by continuous measurement of both VOa and rectal temperature (RT) immediately after birth if thermoregulatory processes are different in healthy and resuscitated neonates.
Method
The continuous measurement of VO2 and RT was carried out within the first 140 minutes following delivery and during 30 minutes the following four days of life. The method by which VO2 and RT were measured, has already been described [6, 11] . In 31 mature newborns, both blood gas analyses and Apgar scores were within the normal range. Thirteen mature neonates had to be temporarily supplied with oxygen after birth because they showed pathological blood gas values together with Apgar scores below 7.
Results
In the healthy newborns, the VO2 used to continuously decrease from the beginning of examination until the 105th minute. Subsequently, the VO2 value ranged between 4.60 and 4.85 ml/kg · min (standard metabolic rate). The VO2 measured between the second and the fifth day of life differed but insignificantly from the VO2 determined within the 120th to 140th minute after birth. The resuscitated newborns had an increasing VO2 until the 30th minute, when a drop was observed. Until the 130th postnatal minute, a clear distinction could be made between the group mean values of VCh of healthy and resuscitated neonate respectively. Subsequently, there was an overlap in the range of measuring error which continued over the following four days after birth (figures 1 and 2). The graphic representation of the range of measurement error for RT showed that a clear distinction between the curves of group mean values of healthy and resuscitated children could not be made at all times. An overlap was observed both at the beginning of measurement at 15 minutes and again from the 75th minute onwards ( figure 3 ). In the healthy children examined there was a negative correlation, r = -3.85, between RT (y) and VO2 (x). The equation of the common regression straight line reads as follows: y = 37.59 -0.16 ml O2. The individual straight line regression curves had 
Discussion
Both in previous studies [10] and in the present one (figure 1), we have been able to demonstrate that immediately after birth the oxygen uptake of healthy newborns initially is high, whereupon it will decrease over the observation period. According to the literature [3, 4] the course may be interpreted as follows: a thermoregulatory increase in VÜ2 has set in as a result of the cold stress during birth (RT of approx. 36.2 °C). In the course of the investigation a rise in temperature will take place (RT of approx. 37.0 °C), and the thermoregulatory process will fade away. The VCh therewith approaches the minimum value (standard metabolic rate). The measured from the 110th minute on (4.85 -4.60 ml/kg · min) is within the range of the value detailed in literature as to be applicable to healthy neonate [1, 5] . Owing to the manipulation associated with resuscitation the resuscitated newborns were additionally cooled in a thorough way after birth. Furthermore, they were temporarily exposed to oxygen deficiency, which had to be controlled by the resuscitative measures. Both hypoxia and a prolonged cold exposure resulted in a decreased YOi. If one assumes that cold exposure will lead to an increase in 2, the question arises as to how this thermogenetic process -NST -may be impaired by hypoxia? This reduction of VÜ2 might be due to an insufficient perfusion of the BAT as well as to a redistribution of the circulating blood volume. Since the activity of the BAT is dependent on oxygen supply, hypoxia might be regarded as the limiting factor. This assumption has been confirmed by animal experiments [2] . Hence, shifts of the circulating fetal blood volume will occur under hypoxia so that the oxygen supply of the vital organs will be guaranteed [8] . It may be assumed that the severely impaired blood flow to peripheral tissues will lead to an impairment of the aerobic metabolism in the BAT with its thermoregulatory activity, and thus will results in a low YOz. Circulatory disturbances of the skin will affect the cutaneous thermoreceptors which are responsible for the induction of the regulatory increase in thermogenesis [3] , The deficient thermoregulatory increase in VO2 also may result from central disturbances associated with a reduction of the threshold temperature required for the induction of metabolic defence reactions. It is known that hypercapnia may provoke such a reduction of the threshold temperature [9] .
In the presence of an unchanging metabolic rate, the RT of newborns will fall more with a lower environmental temperature [7] . In the presence of equal environmental temperatures, the rectal temperatures of the healthy children differed from those of the resuscitated neonates. This is clear evidence of the fact that thermoregulatory processes may be impaired by difficult childbirth [3] . If healthy children are compared to resuscitated ones with regard to their relationship between VO2 and RT (figures 4 and 5), a striking inhibition of thermoregulation will be observed in the resuscitated newborns, particularly at the beginning of measurement (healthy newborns: approx. 6.8 ml/kg · min; resuscitated newborns: approx. 5.2 ml/kg · min). Towards the end of the study, the VO and RT values of either group were more and more approximating to each other. It was noticeable that the Vdh exceeded 7.0 ml/ kg · min in one child. It was within this very range that the healthy children had exhibited an intact thermoregulation by their high VO2.
The adaptation of the newborn to extrauterine life may be continuously monitored by measurement of the VOi, a simple technique and consequently an easily applicable one in clinic practice. Deviations from the minimum VOz during the adaptatic phase immediately after birth will indicate any metabolic stress in a rapid and sensitive way.
Summary
Oxygen consumption (VOi) is a sensitive and reliable indicator of any disturbances of thermoregulatory adaptation in the newborn. This study has been carried out in a attempt to find out, if there is any difference between the thermoregulatory processes of healthy and resuscitated neonates. To this end, both VO2 and rectal temperature (RT) were continuously measured in 31 healthy and 13 resuscitated neonates respectively, within the first 140 postnatal minutes and during 30 minutes from the second until the fifth day of their lives. In the healthy neonates, the VO2 used to decrease over the study period (figure 1). The high initial VO2 observed postnatally is due to mechanisms of thermoregulation beginning immediately after delivery as soon as the newborn child is exposed to chilly environmental temperatures. The brown adipose tissue (BAT) is supposed to be the essential site of non-shivering thermogenesis (NST). The thermogenetic function of this tissue may be shown by local measuring of temperature. In the resuscitated neonates, VO2 was lower than in the healthy children ( figure 1) . Hypoxia results in an ineffective capillary blood supply of the BAT owing to a redistribution of circulating blood volume, thus leading to a disturbance of thermoregulation. Since the activity of the BAT is dependent on oxygen supply hypoxia might be regarded as the limiting factor. In the presence of an isothermal environment, the RT measured in the healthy children differed from those determined in the resuscitated neonates ( figure 2 ). This clearly shows that thermoregulatory processes may be impaired by a difficult birth. By means of the present investigation, the minimum ΫΟ2 (standard metabolic rate) in the first adaptation period following birth has now been established, and any deviations may be evaluated as to their diagnostic relevance. Thus, continuous measuring of the VO2 may be of effective use to the control of the adaptation of the newborn to the new environment he is exposed to after birth. The measuring method is non-invasive; its clinical application is simple and completely safe for the newborn.
Keywords: Neonatal adaptation, newborn, oxygen consumption (VCh), rectal temperature (RT), surveillance, thermoregulation. Chez les nouveaux-nes en bonne sante, la VOi diminue au cours de la periode etudiee (figure 1). La VOi initial elevee que observe en postnatal est secondaire aux mecanismes de thermoregulation qui commencent immediatement apres l'accouchement, des que le nouveaune est expose aux temperatures fraiches de Fenvironnement. Le tissu adipeux brun (BAT) est le site essentiel de la thermogenese sans frissons (NST). On peut montrer la fonction de thermogene de ce tissu par la mesure locale de la temperature.
Chez les nouveaux-nes reanimes la VO^ est plus basse que chez les enfants en bonne sante (figure 1). L'hypoxie aboutit ä une suppleartce capillaire sanguine ineffective du BAT due ä une redistribution du volume sanguin circulatoire, ce qui conduit ä un trouble de la thermoregulation. L'hypoxie peut etre consideree comme le facteur limitant puisque Factivite du BAT depend de son arrivage en oxygene. Dans un environnement isothermique, la RT mesuree chez les nouveaux-nes en bonne sante differe de celle qui est mesuree chez les nouveaux-nes reanimes (figure 2). Cela montre clairement que les processus de thermoregulation peuvent etre diminues par une naissance difficile. Au moyen de ces investigations, la VOa minimale (taux metabolique standard) au cours de la periode de la premiere adaptation qui suit la naissancs ,a ete etablie, et on peut evaluer les variations ainsi que les diagnostics en cause. Ainsi, la mesure continue de la VOi peut etre utilisee avec efficacite pour contröler l'adaptation du nouveau-ne au nouvel environnement auquel il est expose apres la naissance. Cette methode de mesure n'est pas invasive; son application clinique est simple et sans danger pour le nouveau-ne.
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